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Description 

BACKGROUND OF THE INVENTION 

5 1 . Field of the Invention 

This invention relates to modified polyolefin fibers preferred as a raw material for a hot-melt-adhesive polyolefin 
non^woven fabric and the non-woven fabric. More particularly, it relates to modified polyolefin fbers having a superior 
card-passing through property at the time of processing a non-woven fabric, and a low temperature adhesion and a 
10 broad width of processing temperature, and also having superior working characteristics on heating rolls, and a non- 
woven f^rlc. 

2. Description of the Related Art 

IS Hot-melt-adheslve type non-woven fabrics have been broadly used in view of advantages of provisions, economy, 
hygienics, etc., because the fabrics do not require any binder. Among the fabrics, polyolefin non-woven fabrics are 
superior in the properties and economy; hence they have been used in many fields such as those of surface materials 
for paper diaper, goods for menses, etc., medical or hygienic materials for operating gown, etc., civil engineering mate- 
rials, agricultural materials, industrial materials, etc.. and conjugate fibers of polyethylene/polypropylene and single fib- 

20 ers of polypropylene, etc. have been used as raw material f isers therefor. 

The metiiod for processing hot-melt-adheslve non-woven fabrics is roughly classified Into an air-through process 
using hot air and heating roll process. Among these, the air-through process is applied to polyetiiylene/polypropyiene 
conjugate fibers. Non-woven fabric obtained according to the air-through process is strong and soft, but the processing 
speed is slower than that by means of heating roll process and the processing is inferior in the productivity. Furtiier. 

25 since polyethylene/polypropylene conjugate fibers are used, there is a drawback of a waxy feeling specific of polyethyl- 
ene. 

On the otiier hand, heating roil process has a high processing speed and a high productivity, and hot-melt-adhesion 
is carried out; hence even when polypropylene single fibers are used, it is possible to make a non-woven iabrlc from the 
fibers, and there is an advantage that there is no waxy feeling due to polyethylene. 

30 However, it has been regarded as difficult to produce a polypropylene non-woven fabric provided with both of 
sti-ength and a soft feeling according to heating roll process. The reason is as follows: 

In order to produce the polypropylene non-woven fabric by means of heating roll, it is necessary to improve the hot- 
melt-adhesion between polypropylene fibers, and it is therefor necessary to produce the non-woven fabric at a high 
temperature at which the polypropylene fibers sufficiently soften at tiie time of hot-melt-adhesion bonding thereof. 

35 However, when the non-woven fabric is produced at such a high temperature, tiie hot-melt-adhesion bonded points 
are deformed into a film form, and tiie polypropylene f bers ottier tiian ttie bonded points are also affected by heat, so 
that the feeling becomes inferior Further, when processing Is candied out at a low temperature, hot-melt-adhesion at the 
bonded points is insufficient, and strengtii endurable to practical uses cannot be obtained. Thus, tiie range of produc- 
tion conditions under which a propylene non-woven fabric being strong and having a soft feeling can be obtained, is 

40 very nanow, so tiiat there has been raised a problem of production that sti-ength lowers due to a small change in the 
processing temperature and the feeling becomes hard. Thus, it has been awaited to develop polypropylene fibers hav- 
ing a broad processing temperature for obtaining a soft and strong polypropylene non-woven fabric, and suitable to 
heat-rolling process. 

Japanese patent application laid-open No. Sho 62-156310 proposes, as polypropylene fibers suitable to heat-roll- 
45 ing process, polypropylene fibers composed of ethylene-propylene random copolymer containing a definite quantity of 
ethylene and having a softening point of 132°C or lower. However, the fibers have drawbacks that they have hard feeling 
and the processing temperature range wherein it is possible to produce a non-woven fabric provided witii both of 
strength suitable to practical uses and feeling, is very narrow. 

Further, Japanese patent application laid-open No. Hei 2-1 12456 discloses a non-woven fabric composed of fibers 
so of polypropylene having a specified isotactic pentad fraction. This non-woven fabric has a good feeling, but its strength 
is insufficient. Further, in general, tiie fibers composed of such a low stereoregular polypropylene have inferior carding 
characteristics; hence the fibers have drawbacks such that a serious problem occurs in the intrinsic production of non- 
woven fabric. 

Furtiier, Japanese patent application laid-open No. Hei 2-264012 proposes polypropylene fibers having 1,3.5-tri- 
55 methyl-2,4,6-trisbenzene and dimyristyl-3,3'-thiodipropionk; acid ester blended therein, but the feeling and tenacity 
thereof are botii insufficient. 
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Problem to be Solved by the Invention 

As descrtoed above, a number of attempts to provide a polypropylene non^oven fabric having superior strength 
and feeling according to heating roll processing have been carried out, but the properties of the produced non-woven 
5 fabrics are insufficient, and the processing temperature range at the time of production thereof is nanrow; thus, satisfec- 
tory polypropylene fibers have not yet been developed. 

The present inventors have made strenuous research in order to solve the above problems, and as a result, have 
found that a product obtained by adhering an oiling agent composed mainly of a dibasic acid ester and/or a fatty acid 
ester onto polyolef in fibers of low orientation having an index of birefringence of 0.054 or less exhibits the aimed high 
10 strength of non-woven fabric and softness even within a low processing temperature range, and have completed the 
present invention. 

As apparent from the foregoing, the object of the present invention is to provide superior polyolef in fibers capable 
of easily producing a soft and high feeling polydefin non-woven fabric, and having a broad processing temperature 
range and being suitable to heating roll processing. 

IS 

SUMMARY OF THE INVENTION 

This invention has the following constitutions (1) to (6): 

20 (1) Modified polyolef in fbers having 0.1 to 1 .0% by weight of an oiling agent composed mainly of a dibasic acid 
ester or an aliphatic acid ester or a dibasic acid ester and an aliphatic acid ester, adhered onto polyolef in fibers hav- 
ing an index of birefringence of 0.054 or less. 

(2) Modified polyolef in fibers according to item (1), wherein the polyolef in fibers are polypropylene fibers. 

(3) Modified polydefin fibers according to item (1) or (2), wherein tiie polyolefin fbers are tiiose of an olefin bipoly- 
25 mer or terpdymer, composed of propylene as main component and etiiylene or butene-1 . 

(4) Modified polyolefin fibers according to item (1) wherein said dibasic add ester is that of at least one member 
selected from the group consisting of adipic add, sebasic acid, phthalic acid, terephthalic acid, succinic acid and 
maleic add. 

(5) Modified polyolefin fibers according to item (1). wherein said aliphatic acid ester is an ester of at least one acid 
30 selected from the group consisting of caprylic acid, capric acid, lauric add. myristic add. palmitic acid and stearic 

acid. 

(6) A modified polyolefin non-woven fabric characterized by using modified polyolefin fibers set forth in either one 
one of items (1) to (5). 

35 The present invention will be desaibed in more detail. 

The polyolefin ftoers of the present invention refer to not only tiiose of 100% propylene polymer but also tiiose of 
olefin bipolymer or terpolymer composed mainly of propylene. 

The olefin bipolymer composed mainly of propylene referred to in tiie present invention is directed to a random 
copolymer consisting of propylene of less than 100% and 85% or more and ethylene of more than 0% and less tiian 
40 1 5%, or a random copolymer consisting of propylene of less than 1 00% and more tiian 50% and butene-1 of more than 
0% and less than 50%. The olefin terpolymer composed mainly of propylene refers to a random copolymer consisting 
of propylene of more than 85% and less than 1 00%, ettiylene of more than 0% and less than 1 0% and butene-1 of more 
than 0% and less than of 15%. 

The above olefin bipolymer or terpolymer composed mainly of propylene is a solid polymer obtained by polymeriz- 
es ing propylene, ethylene and butene-1 in the presence of a conventional Ziegler-Natta type catalyst so as to give the 
above respective component contents, and it is essentially a random copolymer. Such polymers may be obtained 
according to a process of polymerizing mixed gas from the beginning, and besides, in order to improve the productivity, 
according to a polymerization process of obtaining 20% or less of polymer based upon the total pdymer by propylene 
single polymerization, followed by feeding mixed gas of the respective components to polymerize tiiem. 
so Furttier, it does not matter if the above bipolymer, terpolymer, etc. may have anotiier polyolefin component capable 
of being blended, or a component other than polyolefin component, dended therewitii, in a small quantity. 

The modified polyolefin fibers of the present invention are produced so as to afford low orientation properties (index 
of birefringence « 0.054 or less). Such low orientation properties are obtained by suppressing the stretching ratio 
employed at the time of spinning down to a stretching ratio (3 times or less) lower tiian tiiat conventionally employed 
55 (about 4 times or nwre). and tiie stretching ratio is preferably 2.5 times or less, more preferably 2.0 times or less. If ttie 
stretching ratio exceeds 3.0 times, tiie molecular orientation is elevated, so tiiat tiie heat-softening point and melting 
point rise and the hot-melt-adhesion lowers. Furtiiermore, it is imposside to obtain a sufficient function and effective- 
ness of penetration and adsorption of an oiling agent into the fibers as described later. 
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As the dibasic acid ester as a main component of the oiling agent used in the present invention, diesters of at least 
one member selected from the group of acids consisting of adipic add. sebasic acid, phthalic acid, terephthalic acid, 
succinic acid and maleic acid, with an aliphatic alcohol can be e)«mplified. Particularly preferable examples are dioctyl 
adipate, dibutoxyethyl sebacate and dioctyl phthalate. 

5 As the aliphatic acid ester, esters of at least one member of acids selected from the group consisting of caprylic 
acid, capric acid, lauric acid, myristic acid, palmitic acid, and stearic acid can be exemplified. Particularly preferable 
examples are methyl caprate. oclyl laurate and methyl palmitate. 

The main component referred to herein means that it occupies 1S% of the oiling agent. Further, ttie dibasic acid 
ester and the aliphatic acid ester can be adhered onto the polyolefin fibers, each alone or in mixed state. In addition, 

10 antistatic agent, emulsifying agent, etc. as components otiier than the dibasic acid ester and aliphatic acid ester may 
be blended, within a range of quantity not obstructing the effectiveness of tiie present Invention. Among ttiese agents, 
polyethylene glycol monoester or diester, Na aikylsulfonate, fatty acid amide, etc. are mentioned. 

The percentage of tiie oiling agent adhered onto tiie polyolefin fibers in the present invention is within a range of 
0. 1 to 1 .0% by weight, preferably 0.2 to 0.5% by weight If the percentage of tiie oiling agent adhered is less tiian 0. 1% 

75 by weight, tiie antistatic property at the carding process becomes inferior so that a formation unevenness occurs on the 
web; but it Is impossible to make the line speed high in order to avoid the occurrence. If the quantity of the agent 
adhered is reduced, the penetration and adsorption of tiie agent into the surface part of the polyolefin fibers for promot- 
ing adhesion are insufficient so that it becomes difficult to form a skin layer having adsorbed the dibasic acid ester or 
aliphatic acid ester; hence inprovement in the hot-melt-adhesion is obstructed. 

20 The upper limit value of the percentage of the oiling agent adhered is prefen'ed to be 1 .0% by weight. Even if the 
percentage exceeds 1.0% by weight, no problem is raised upon antistatic properties, but such a percentage is undesir- 
able since the excess penetrating adsorption into fibers lowers tiie fiber tenacity, and lowers the crimp retention, and 
the card-passing properties because of softening of tiie fiber surface becomes inferior. 

As for tiie process for adhering the oiling agent to fibers, a known process may be employed, such as a process by 

25 means of touch roll during tiie fiber-spinning step, a process by means of touch roll during the stretching step, a process 
of spray adhesion after mechanical crimp process, etc. 

As to the tensile strength of non-woven fabric obtained by heating roll process, when the bonding points of fibers 
are sufficiently tight, the strengtii usually depends greatiy upon tiie single filament tenacity On the other hand, when 
the bonding points are brittie, since tiie breaking of non-woven fabric occurs due to breakage of bonding points, tiie ten- 

30 sile strength of non-woven fabric is almost not influenced by single fiber tenacity, and yet the value is very small. 

In the case of the modified polyolefin fibers of tiie present invention, by suppressing the molecular orientation of the 
fibers in a low stretching ratio of three times or less (an index of birefringence = 0.54 or less), the peneti'ating function 
of tiie adhered oiling agent into tiie skin layer is promoted. As a result, since tiie swelled skin layer Is easier in the heat 
softening as compared with the core layer, the heat softness is improved, so that it is possible to hot-melt-adhere the 

35 fiber bonding points at a low processing temperature which has no influence upon tiie core layer. 

According to tiie present invention, by imparting an oiling agent composed mainly of a dibasic add ester and/or a 
fatty acid ester to polyolefin fibers having the molecular orientation suppressed in a low stretching ratio of three times 
or less (an index of birefringence = 0.054 or less), tiie dibasic acki ester and/or aliphatic acid ester are transferred by 
diffusion, from tiie polyolefin fiber surface to the surface layer part to form a skin layer having adsorbed the dibasic acid 

40 ester and/or aliphatic acid ester. The skin layer is swelled by tiie dibasic acid ester and/or aliphatic acid ester so that the 
skin layer has a lower density than that of the core layer and also has a lower softening point tiian that of the core layer. 
As a result, tight fiber bonding points can be prepared at a low processing temperature to exhibit a high non-woven fab- 
ric strength. 

45 (Example) 

The present invention will be concretely described by way of Examples, but it should not be construed to be limited 
only to Examples. 

In addition, tiie various values of physical properties described in Examples were measured according to the fol- 
50 lowing methods: 

• Melt flow rate (MFR): 

Measured according to the condition (L) of ASTM D 1238. 

• Strengtii of non-woven fabric: 

55 A test piece of 5 cm long and 15 cm lateral was cut off from a non-woven f^ric having a basis weight of 20 

g/m^ and its breaking strength was measured by means of a tensile strengtii tester, under conditions of a test 
piece-gripping distance of 10 cm and a tensile speed of 10 cm/min. 

• Softness: 

Measured according to JIS L1018 (item 6.21 A). 
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A non-woven fabric of 5 cm long and 15 cm laterial, cut off from a non-woven fabric having a basis weight of 
20 g/nf was placed on a horizontal table (Cantilever type tester) having one smooth side slanted at 45'' and having 
a scale graduated, so as to con^espond to the scale, fbllowed by softly sliding the non-woven fabric manually in the 
slant direction, and reading the delivery at the time of contact of one end of the non^woven fabric with the slant sur- 
5 face, in a unit of mm, to render the numeral value of the delivery, as an indication of the softness. The smaller the 
value, the better the softness of the non-woven fabric. When the value of softness is 30 mm or less, the feeling of 
the non-woven fabric is good. If the value of softness exceeds 30 mm, the feeling of the non-woven fabric is hard; 
hence it is impossible to use the fabric to use application of hygienic materials used in direct contact with the skin. 

• Processing temperature width: 

10 This refers to a temperature width of a heating roll affording a non-woven fabric furnished with properties of 

a softness of 30 mm or less and a strength of 0.6 Kg/5 cm or higher, and it is evaluation standards of low temper- 
ature adhesiveness and high processing temperature width. For example, if a non-woven fabric satisfying the con- 
ditions within a temperature range of ISO** to 140*^0, the processing temperature width is 10 (deg). 

• Low temperature processability: 

IS This was evaluated by the strength of a non-woven fabric processed at 134''C (softness: 24 mm). 

A non-woven fabric having a higher strength is good. 

• Percentage of oiling agent adhered: 

A sample (10 g) was extracted with a mixed solvent of methanol with petroleum ether (1 :1) using a Soxhiet 
extractor, under reflux for 3 hours, followed by removing the solvent and measuring the weight. 
20 • Index of birefringence: 

Its measurement was carried out by using a polarization microscope and by means of Babinef s compensa- 
tor. 

Examples 1 and 2 and Comparative exmaole 1 

25 

Fibers were melt-spun, using a polypropylene component of MFR 25 and at a spinning temperature of 310'*C. At 
the drawing step just after spinning, oiling agents described in Table 1 were adhered by means of touch roll. After spin- 
ning, fibers were stretched to 1 .5 times by a hot roll at 40*'C. followed by imparting mechanical crimps by means of stuff- 
ing box, drying and cut-treating to prepare polypropylene short fibers of 2d x 38 mm. 

30 The short fibers were carded at a speed of 20 mMiin. by a roller carding machine, to prepare a web having a basis 
weight of 20 g/m^. followed by processing the web into a non-woven fabric by means of an embossing roll having an 
adhesion area percentage of 24% at the same speed. The heating temperature of tiie embossing roll was nicked each 
0.5 (deg) witiiin a range of 1 30*" to 1 45°C. From the non-woven fabrics obtained at the respective heating temperatures, 
definite test pieces were prepared and the strength and softness thereof were measured. Firom the results, the strength, 

35 processing temperature and processing temperature width of the non-woven febric at the time of low temperature 
processing at 1 34°C (softness 24 mm) were sought. The values of flie respective examples are shown in Tables 1 and 
2 togetiier with card-passing properties. 

In Examples 1 and 2. the strength of the non-woven febric at the time of low temperature processing at 1 34<'C (soft- 
ness: 24 mm) was high, the processing temperature widtfi was broad and the card-passing properties were good. 

40 In Comparative example 1. the strength of tiie non-woven fabric at 134"C (softness: 24 mm) was low. and the 
processing temperature width was narrow. The card-passing properties were inferior due to notable occurrence of static 
electricity. 

qQmparaliv^Qxmapl^g 

45 

A non-woven fabric was prepared in the same manner as in Example 1 except that an oiling agent shown in Table 

2 was used instead, and its characteristics were measured. The resulting non-woven fabric had a tow strength and 
either of feeling, card-passing properties and processing temperature width were unsatisfactory. 

so gxampig 3 

A non-woven fabric was prepared in the same manner as in Example 1 except that ttie stretching ratio was made 

3 times, and its characteristics were measured. The non-woven fabric exhibited a high strengtii. and either of feeling, 
card-passing properties and processir^ ten^erature width were satisfactory. 

55 

Cpmparativg wnpl8 3 

A non-woven fabric was prepared In the same manner as in Example 1 except that the stretching ratio was made 

4 times, and its characteristics were measured. The same oiling agent as in Example 1 was adhered, but the index of 
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birefringence was 0.072; no skin layer was formed due to high degree of orientation; the strength of the non-woven fab- 
ric was low; and the processing temperature width was narrow. 
Thus, a satisfactory non-woven tobric was not okitalned. 

5 Example 4 

A non-woven fabric was prepared in the same manner as in Example 1 , except that a random copolymer of 99.8% 
of propylene with 0.2% of ethylene having an MFR of 25, and its characteristics were measured. The resulting non- 
woven fabric exhibited a high strength, and either of feeling, card-passing properties and processing temperature width 
10 were satisfactory. 

Example § 

A non-woven fabric was prepared in the same manner as in Example 1 . except that an oiling agent 2 shown in Table 
IS 1 was used Instead, and Its characteristics were measured. The resulting non-woven fabric exhibited a high strength 
and either of feeling, card-passing properties and processing temperature width were satisfactory. 

Example 6 

20 A non-woven fabric was prepared In tiie same manner as In Example 1 . except that an oiling agent 3 shown In Table 
1 was used instead, and its characteristics were measured. The resulting non-woven fabric exhibited a high strengtii 
and either of feeling, card-passing properties and processing temperature width were satisfactory. 



Table 1 







Example 1 


Example 2 


Example 3 


Example 4 


Example 5 


Example 6 




Oiling agent 


Oiling agent 
1 


Oiling agent 1 


Oiling agent 1 


Oiling agent 1 


Oiling agent 2 


Oiling agent 3 


30 


Weight per- 
centage of oil- 
ing agent 
adhered (%) 


0.20 


0.55 


0.30 


0.30 


0.40 


0.30 


35 


Card-passing 
properties 


Good 


Good 


Good 


Good 


Good 


Good 


40 


Strength of 
non-woven 
fabric at the 
time of 
processing at 
134''C (Kg/5 
cm) 


0.95 


0.95 


0.90 


0.95 


0.9 


0.85 


45 


Processing 
temperature 
widtii (deg) 


6.0 


6.0 


5.0 


6.0 


6.0 


6.0 


SO 


Processing 
temperature 


132-138 


132-138 


133-138 


132-138 


132-138 


132-138 




Index of bire- 
fringence 


0.030 


0.035 


0.054 


0.036 


0.042 


0.038 



99 
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Table 2 





Comparative example 1 


Comparative example 2 


Comparative example 3 


Oiling agent 


Oiling agent 1 


Oiling agent 4 


Oiling agent 1 


Weight percentage of oiling 
agent adhered (%) 


0.05 


0.35 


0.40 


Card-passing properties 


Inferior 


Good 


Qood 


Strength of non-woven fabric 
at the time of processing at 

134*C(Kg/5cm) 


0.55 


0.4 


0.35 


Processing temperature width 
(deg) 


3.0 


2.0 


1.0 


Processing temperature (""C) 


135-138 


136-138 


137-138 


Index of birefringence 


0.036 


0.032 


0.072 



Table 3 



Composition of oiling agent (weight %) 


Oiling agent 1 


Oiling agent 2 


Oiling agent 3 


Oiling agent 4 


PEQ(400)dL 


40 


OL 


38 


dOA 


25 


PEG(400)dL 


50 


dOPh 


45 


PEG(500)mL 


42 


dML 


25 


PEG(500)mL 


50 


GmS 


10 


GmS 


10 


PEG(400)dL 


40 






SPhNa 


5 


SPhNa 


10 


SPhNa 


10 






PEG(400)dL: polyethylene glycol (400) dilaurate 








GmS : glycerine monostearate 












SPhNa : cetyl phosphate 












PEG(500)mL: polyethylene glycol (500) monolaurate 








Dibasic acid ester 














dOA : dioctyl adtpate 












dOPh : dioctyl phthalate 












Aliphatic add e 


ffiter 














OL : octyl laurate 















(Effectiveness of the Invention) 

By subjecting the modified polyolefin fbers of the present invention to heating roll processing, it is possible to pro- 
duce a polyolefin non-woven fabric having a high strength and a soft feeling. Further, the non-woven fabric has a higher 
strength at the time of low temperature processing, as contpared with conventional non-woven fabric, and since Hs 
processing temperature has a broad width, it is possible to easily produce the non-woven fabric. 

Claims 

1. Modified polyolefin fibers having 0.1 to 1 .0% by weight of an oiling agent composed mainly of a dibasic acid ester 
or an aliphatic acid ester or a dibasic acid ester and an aliphatic add ester, adhered onto polyolefin fibers having 
an index of birefringence of 0.054 or less. 



EP0725174A1 

2. Modified polyolefin fibers according to claim 1 . wherein the polyolef in fibers are polypropylene f bers. 

3. Modified polyolefin fibers according to daim 1 or 2 , wherein the polyolefin fibers are those of an olefin bipolymer 
or terpdymer, composed of propylene as main component and ettiylene or butene-1 . 

5 

4. Modified polyolefin fibers according to claim 1, wherein said dibasic acid ester is that of at least one member 
selected from the group consisting of adipic acid, sebasic acid, phthalic acid, terephthalic acid, succinic acid and 
maleic add. 

10 5. Modified polyolefin fbers according to daim 1 . wherein said aliphatic add ester is an ester of at least one add 
selected from the group consisting of caprylic acid, capric acid, lauric add, myrlstic add, palmitic acid and stearic 
acid. 

6. A modified polyolefin non-woven fabric characterized by using modified polyolefin fibers set forth in either one of 
15 claims 1 to 5. 
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